Occurrence of antibiotic and metal resistance and plasmids in Bacillus strains isolated from marine sediment.
Eleven hundred Bacillus strains isolated from marine sediment from the Minas Basin, Nova Scotia, Canada, were purified on LB agar supplemented with ampicillin, chloramphenicol, erythromycin, streptomycin, tetracycline, or mercuric chloride. Seventy-seven isolates were examined for plasmid DNA, and for resistance to 11 antibiotics, HgCl2, and phenylmercuric acetate. Minimum inhibitory concentrations of Ag, Cd, Co, Cu, and Zn were also determined. Forty-three percent of antibiotic- and mercury-resistant strains contained one or more plasmids ranging from 1.9 to 210 MDa. Fifty-four percent carried plasmids greater than 20 MDa, and 97% were resistant to two or more metals. There was no correlation between plasmid content and resistance either to antibiotics or to mercurial compounds in these strains. Mercury-resistant isolates were unable to transform Hg2+ to volatile Hg0 by virtue of a mercuric reductase enzyme system (mer). Strains resistant to Hg2+ were investigated for their ability to produce H2S and intracellular acid-labile sulfide when grown in the absence and presence of HgCl2. Lower levels of H2S and intracellular sulfide were detected only in metal-resistant strains grown in the presence of HgCl2, suggesting that cellular sulfides complexed with Hg2+ in these strains.